


































  Dal  1998,  nelle  acque  Italiane  dello  Stretto  di  Sicilia  vengono  effettuate,  annualmente, 
campagne  oceanografiche  mirate  alla  valutazione  dell’abbondanza  e  della  distribuzione  della 




  In  particolare,  la  campagna  oceanografica  ha  permesso  di  effettuare  un  echosurvey  nello 
Stretto di Sicilia (GSA 16, FAO sub area 37.2.2) con lo scopo di valutare la biomassa e la distribuzione 




target  del  progetto  e  sono  le  principali  specie  commerciali  di  piccoli  pelagici  presenti  nel 




  Il  collasso  di  tali  specie  è  stato  ben  documentato  in  letteratura mostrando  che  i  tempi  di 






































































































“ITI  log”  per  l’acquisizione  e  registrazione  dei  diversi  parametri  di  monitoraggio  della  rete 






al  fine  di  individuare  strutture  (secche,  massi  isolati,  relitti,  picchi  batimetrici)  che  potessero 
diventare pericolose per la navigazione, o impedire il corretto posizionamento della rete. 
Successivamente  alle  operazioni  suddette,  la  rotta  è  stata  invertita  e  la  rete  è  stata  calata 
ripercorrendo il percorso in senso inverso. 




















La metodologia di  campionamento,  impiegata per ognuna delle pescate effettuate, ha  seguito  i 
seguenti due passaggi: 
1) Si  pesa  l’intera  pescata  e,  successivamente,  si  suddivide  per  specie  (specie  target  1,  specie          
target  2,  altre  specie  pelagiche,  specie  demersali).  In  presenza  di  una  cala  con  abbondante 
biomassa, per ogni specie pelagica, viene esaminato un campione rappresentativo della pescata 
e ne vengono rilevati i principali parametri. Le specie ittiche pelagiche, nello specifico, vengono 




2) Per  le specie  target principali  (sardine e acciughe), oltre alle attività descritte nel precedente 
punto 1), vengono anche rilevati a bordo altri parametri quali la lunghezza totale in mm, il peso 









secondo  i criteri definiti nel corso di un altro workshop  ICES  tenutosi nel 2010  (ICES, 2010 – 
WKARA) (ALLEGATO 3).  








dell’acciuga  europea  (Engraulis  encrasicolus)  con  l’applicazione  del  “Metodo  di  Produzione 















  La  suddetta  fissazione  con  formalina  serve  a  bloccare  i  processi  degenerativi  della  cellula, 











      Figura 6: Fase di estrazione degli otoliti.         
 













  I  dati  idrologici  sono  stati  acquisiti  attraverso  la  sonda  multiparametrica  CTD  “SBE  9plus” 
(Underwater Unit) ed  il modulo  “SBE 11plus V2”  (Deck Unit) della  SEA‐BIRD  ELECTRONICS,  Inc. 






  In  corrispondenza di ogni  stazione,  il verricello  idraulico  in dotazione della N/O  “Dallaporta”,           
ha  permesso  di  porre  la  sonda  CTD  dal  pelo  libero  dell’acqua  fino  al  raggiungimento  di  una 
profondità intorno ai 10 metri dal fondo (e viceversa per il ritorno in superficie), con una velocità di 
circa 50 m/min.   
  La  sonda  multiparametrica  è  dotata  di  sensori  per  la  misura  di  pressione,  temperatura, 
conducibilità,  fluorescenza,  trasmissione  della  luce,  concentrazione  di  ossigeno  disciolto  e 
radiazione fotosinteticamente attiva (PAR, 0.38 μm ÷ 0.71 μm). 
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Calibration  Version   2.1.0.12 
# 
#  Date:  19/07/2016 
# 
#  Comments: 
#     
# 
#  Reference Target: 
#    TS                  -33.60 dB       Min. Distance          7.00 m 
#    TS Deviation           8.0 dB       Max. Distance          9.50 m 
# 
#  Transducer:  ES38B  Serial No.   30789 
#    Frequency            38000 Hz       Beamtype                Split 
#    Gain                 22.26 dB       Two Way Beam Angle   -21.0 dB 
#    Athw. Angle Sens.       21.90       Along. Angle Sens.      21.90 
#    Athw. Beam Angle     7.01 deg       Along. Beam Angle    7.00 deg 
#    Athw. Offset Angle   0.10 deg       Along. Offset Angle -0.04 deg 
#    SaCorrection         -0.66 dB       Depth                 0.00  m 
# 
#  Transceiver:  GPT  38 kHz 00907205701e 1-1 ES38B 
#    Pulse Duration       1.024 ms       Sample Interval     0.198   m 
#    Power                 2000  W       Receiver Bandwidth   2.43 kHz 
# 
#  Sounder Type: 
#    EK60 Version  2.4.3 
# 
#  TS Detection: 
#    Min. Value           -50.0 dB       Min. Spacing            100 % 
#    Max. Beam Comp.        6.0 dB       Min. Echolength          80 % 
#    Max. Phase Dev.           8.0       Max. Echolength         180 % 
# 
#  Environment: 
#    Absorption Coeff.   7.1 dB/km       Sound Velocity     1543.4 m/s 
# 
#  Beam Model results: 
#    Transducer Gain    = 25.37 dB       SaCorrection       = -0.65 dB 
#    Athw. Beam Angle   = 7.13 deg       Along. Beam Angle  = 7.00 deg 
#    Athw. Offset Angle = 0.07 deg       Along. Offset Angle= 0.03 deg 
# 
#  Data deviation from beam model: 
#    RMS =    0.13 dB   
#    Max =    0.33 dB  No. =   147  Athw. =  3.2 deg  Along =  1.9 deg 
#    Min =   -0.40 dB  No. =    15  Athw. = -4.6 deg  Along =  1.1 deg 
# 
#  Data deviation from polynomial model: 
#    RMS =    0.06 dB   
#    Max =    0.17 dB  No. =   349  Athw. = -4.3 deg  Along = -2.4 deg 






#  Calibration  Version   2.1.0.12 
# 
#  Date:  19/07/2016 
# 
#  Comments: 
#    Calibrazione 70 kHz Siracusa 19/07/2016 
# 
#  Reference Target: 
#    TS                  -39.10 dB       Min. Distance          8.00 m 
#    TS Deviation          10.0 dB       Max. Distance         10.50 m 
# 
#  Transducer:  ES70-7C  Serial No.   271 
#    Frequency            70000 Hz       Beamtype                Split 
#    Gain                 25.39 dB       Two Way Beam Angle   -20.6 dB 
#    Athw. Angle Sens.       23.00       Along. Angle Sens.      23.00 
#    Athw. Beam Angle     6.44 deg       Along. Beam Angle    5.98 deg 
#    Athw. Offset Angle  -0.02 deg       Along. Offset Angle -0.01 deg 
#    SaCorrection         -0.45 dB       Depth                 0.00  m 
# 
#  Transceiver:  GPT  70 kHz 009072084972 4-1 ES70-7C 
#    Pulse Duration       1.024 ms       Sample Interval     0.198   m 
#    Power                 1000  W       Receiver Bandwidth   2.86 kHz 
# 
#  Sounder Type: 
#    EK60 Version  2.4.3 
# 
#  TS Detection: 
#    Min. Value           -53.0 dB       Min. Spacing            100 % 
#    Max. Beam Comp.        6.0 dB       Min. Echolength          80 % 
#    Max. Phase Dev.           8.0       Max. Echolength         180 % 
# 
#  Environment: 
#    Absorption Coeff.  21.5 dB/km       Sound Velocity     1543.4 m/s 
# 
#  Beam Model results: 
#    Transducer Gain    = 25.39 dB       SaCorrection       = -0.42 dB 
#    Athw. Beam Angle   = 6.75 deg       Along. Beam Angle  = 6.61 deg 
#    Athw. Offset Angle =-0.07 deg       Along. Offset Angle=-0.01 deg 
# 
#  Data deviation from beam model: 
#    RMS =    0.46 dB   
#    Max =    1.46 dB  No. =   325  Athw. = -2.5 deg  Along = -3.5 deg 
#    Min =   -1.78 dB  No. =   349  Athw. =  0.4 deg  Along = -3.3 deg 
# 
#  Data deviation from polynomial model: 
#    RMS =    0.44 dB   
#    Max =    1.23 dB  No. =   103  Athw. = -3.6 deg  Along = -0.4 deg 







#  Calibration  Version   2.1.0.12 
# 
#  Date:  19/07/2016 
# 
#  Comments: 
#     
# 
#  Reference Target: 
#    TS                  -40.40 dB       Min. Distance          8.00 m 
#    TS Deviation           6.0 dB       Max. Distance         10.50 m 
# 
#  Transducer:  ES120-7C  Serial No.   480 
#    Frequency           120000 Hz       Beamtype                Split 
#    Gain                 22.74 dB       Two Way Beam Angle   -20.6 dB 
#    Athw. Angle Sens.       23.00       Along. Angle Sens.      23.00 
#    Athw. Beam Angle     7.40 deg       Along. Beam Angle    7.16 deg 
#    Athw. Offset Angle  -0.11 deg       Along. Offset Angle -0.03 deg 
#    SaCorrection         -0.41 dB       Depth                 0.00  m 
# 
#  Transceiver:  GPT 120 kHz 009072056af4 2-1 ES120-7C 
#    Pulse Duration       1.024 ms       Sample Interval     0.198   m 
#    Power                 1000  W       Receiver Bandwidth   3.03 kHz 
# 
#  Sounder Type: 
#    EK60 Version  2.4.3 
# 
#  TS Detection: 
#    Min. Value           -42.0 dB       Min. Spacing            100 % 
#    Max. Beam Comp.        6.0 dB       Min. Echolength          80 % 
#    Max. Phase Dev.           8.0       Max. Echolength         180 % 
# 
#  Environment: 
#    Absorption Coeff.  50.2 dB/km       Sound Velocity     1543.4 m/s 
# 
#  Beam Model results: 
#    Transducer Gain    = 24.19 dB       SaCorrection       = -0.46 dB 
#    Athw. Beam Angle   = 6.55 deg       Along. Beam Angle  = 6.34 deg 
#    Athw. Offset Angle =-0.02 deg       Along. Offset Angle= 0.04 deg 
# 
#  Data deviation from beam model: 
#    RMS =    0.65 dB   
#    Max =    1.66 dB  No. =   182  Athw. =  2.9 deg  Along =  0.8 deg 
#    Min =   -1.54 dB  No. =   224  Athw. =  4.2 deg  Along =  1.0 deg 
# 
#  Data deviation from polynomial model: 
#    RMS =    0.62 dB   
#    Max =    1.66 dB  No. =   354  Athw. =  4.1 deg  Along = -2.5 deg 








#  Calibration  Version   2.1.0.12 
# 
#  Date:  19/07/2016 
# 
#  Comments: 
#    Calibrazione 200kHz Siracusa 19072016 
# 
#  Reference Target: 
#    TS                  -45.00 dB       Min. Distance          7.50 m 
#    TS Deviation           6.0 dB       Max. Distance         10.00 m 
# 
#  Transducer:  ES200-7C  Serial No.   365 
#    Frequency           200000 Hz       Beamtype                Split 
#    Gain                 22.83 dB       Two Way Beam Angle   -20.5 dB 
#    Athw. Angle Sens.       23.00       Along. Angle Sens.      23.00 
#    Athw. Beam Angle     6.85 deg       Along. Beam Angle    6.54 deg 
#    Athw. Offset Angle   0.26 deg       Along. Offset Angle -0.42 deg 
#    SaCorrection         -0.41 dB       Depth                 0.00  m 
# 
#  Transceiver:  GPT 200 kHz 00907205a693 3-1 ES200-7C 
#    Pulse Duration       1.024 ms       Sample Interval     0.198   m 
#    Power                 1000  W       Receiver Bandwidth   3.09 kHz 
# 
#  Sounder Type: 
#    EK60 Version  2.4.3 
# 
#  TS Detection: 
#    Min. Value           -50.0 dB       Min. Spacing            100 % 
#    Max. Beam Comp.        4.0 dB       Min. Echolength          80 % 
#    Max. Phase Dev.           8.0       Max. Echolength         180 % 
# 
#  Environment: 
#    Absorption Coeff.  91.3 dB/km       Sound Velocity     1543.4 m/s 
# 
#  Beam Model results: 
#    Transducer Gain    = 22.18 dB       SaCorrection       = -0.48 dB 
#    Athw. Beam Angle   = 7.20 deg       Along. Beam Angle  = 7.60 deg 
#    Athw. Offset Angle = 0.32 deg       Along. Offset Angle=-0.07 deg 
# 
#  Data deviation from beam model: 
#    RMS =    0.99 dB   
#    Max =    2.19 dB  No. =    20  Athw. = -3.0 deg  Along = -0.5 deg 
#    Min =   -2.34 dB  No. =    38  Athw. =  0.8 deg  Along =  1.2 deg 
# 
#  Data deviation from polynomial model: 
#    RMS =    0.97 dB   
#    Max =    2.27 dB  No. =    30  Athw. = -3.6 deg  Along = -0.6 deg 

















experts  in  reproduction biology, namely  in histology,  is  an essential  key  to  support  the  correct 
macroscopic identification and to link them with the reproductive cycle.   
The proposed standard maturity stage key takes into account the reproductive cycle which allow an 












of  fresh  gonads,  instead  of  photos,  allows  for  a  better  description  of  some  macroscopic 
characteristics.  
More  histology work  should  be  carried  on.  The  differentiation  between  immature  and  resting 














First of  January  adopted  as  a birthdate:  if an otolith  is  collected  from  a  fish  caught  in  the  first 
semester of  the year,  the age group assignment will correspond  to  the number of hyaline  rings 
















When hyaline  rings are very  close each other  forming a  cluster  (two or more very  close  rings), 
generally appearing in the antirostrum, we consider them as a single ring.  

















 In order  to  identify when  the hyaline/opaque  rings are  laid down,  the otolith edge seasonal 
evolution should be followed across the year for different age classes and areas;  
 Each reader in each area should regularly calibrate his age readings with the reference collection 
produced during  this workshop; a workshop  joining  readers  from  the different areas  should 
periodically (3 years) take place;   
 This Workshop agreed that any decision concerning the use of the birthdate criterior in anchovy 
age assignment and  its consequences  in  the  stock assessment must be preceded by a more 
detailed analysis of juvenile fish otoliths and a broader discussion in other Working Groups;   
 A strong need rises up from discussions and results of WKARA on planning a standardization 
meeting  on  the  micro‐increment  analysis  of  the  European  anchovy  otolith  among 
Mediterranean and Atlantic partners.  
 
